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(5?) imm 

[jBft^ai l&*ffi(Il)*>£2&*iS<I2)*4&W>* 

(ii)+it*4>«9($r)4i4*ao«iii(i2)+'&fcietr 
4*»tBBI+*«lli:t-&l:#. 10' <<9o<70° , 
0.40<Sl/S<0.9(<9o : fflffi*>C«#'(£®(I2)c7)j£t8 
£&-f#£. S : flffiKIl)*»^«if(l2)4T^)MIB«W> 
3fcU03£S&JL SI : *ffi(I2)frS>fiHn<^7-£^r4 
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t, 5VHZ#Dtfc2om±^@tffU>'Xgf$riii.|>^ 

^#®*^frie 2 &<g®2 rtc+isMRSrisflw- * £ t 

Kiiei^ffi^Bffi^C^^OtfO+'C^jiOB? 
IB2&&ffi^Bffi4M>£l'Mi-|>^£®ffi+^3tm 
-f l> 1 & . ISTF*)******^ t -r*f?w> 

10° <«9o<70° 
0.40<S1/S<0.9 

do : rnm t P'^^.^2d^ism<7)mub^n^ 

si: 2dmMfr^mrnw-ztt&yem£?<7M 

[ft*3B2 ] lute i ^Efcfria^o t wiatcjawffl 
«»*«i«s*LT i fc &m£t&m*m 1 sow 

[ ] ffiag? 0 J 0 2 &Mffill IZ . flfiBRItffi 
^^l»R*f5 7-* J 2Biea$fLT^ l 9. ^Odco 
RStS^-jWE^-fcKrU 2<HftBHIi*>R»$5- 

a^i?-*** a c: k mwLti-m^m 1 ibk^m 

yxco a i <mmmfcmwztLX^&mtft v yx 
t-ti mm i %mmt>8mtm ; 

-1.7<fsX/3y/S<-0.8 

m* 

x-hh. 

[000 1 ] 

•fh^x-M. mi\fi&&mfr^2wm^v>m> 

[0002] 

im=<r>mn aftfarWdCD : liquid crys 



tal display)^fc£*§*lfcHft£X? IJ-yfclfcfcS 

&L^i>mm&fc*?y>^ Mz-thnm\ m 
mmutofrbz? v-ytz&*m?tmwim« 
smztix^i. zcommmtixiz. tsaw&m 
v>-f<.x<D%&mmim$. v-xm&Ltemmmm 

¥10-111474 WM) „ S^3te^O-r^T^ 

3te*B**JB*ff vyxx'mfoLtzm.mww 10-2 

8 2 4 5 1 -^8) „ KltS y-tm\VyXbi)m^ 

&bztifzmft¥%tti'mB.mm¥-9 - 1 7 9 

0 6 4^&«>#¥{f«lS. 
[0003] 

[3»&?&L J: 0 fc-t4IWi] EBB* 10-1114 

i^mx-m&tix^&xoiz. -tKxcDmmm 
zmsy-x-mm-zk. nmsmi^K-thzt 

9 x*mk?h#&tfh &tf.7yxj-v? m±izm%)m 
%m3-v*Bfc?hz\t\mmx'foh. zntzfr, 

mtht. $7-nm&±MLx%Mmmwpm 

[0 004] 1$BB¥1 0-2824 5 1-^«T!SK5 

*iTv^i-5fc. -r^-c^^^s?^s©f 1^ yxx-m$L 
■tt> t . itmw'bz ^Mmommmx'mibmz m& 
i-&z\bwx'%&. u&»u m-bLtzvyxmtfm& 

tfih h tab , mmmmm mmx-h & . wbipp 9 - 

17 9064#^8-CljeSSiirv^J:dtC. 
-bmiVyXb Z&7*-&hikii\Z. ffi&ttiuyxm 

H'j?%<xm&. ®B%&3komfci>f&mz%%>. i& 

U r*7-2im b b t. lzmm?>ft%;lz±% V«B 
[0005] *JEW{id«o J: 0 Srtfci&fciEATSrSfufc 

[0006] 

[fUl^Df^-rS^^S] ±EI«Sr»J«'t4fc» 

^^^^T'$> -jt, sv ^icfififr Lit 2 m±nmm 

vyxmmthbb^z. A'<7-£W-fS&Wffi£l 

wjjLhfliis Btriei<x«®*^fria2^ffl4-c^4'ra 

0 c^[>£jI Ofifa 2»:*ffiWiinB't"t*:i!fitt43K 

bzmb-tz. 
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10* <0o<7O* 
0.40<S1/S<0.9 

si: 2dMEirb&W)w-& : trt&%&mt"c<m 

[0007] #2nm<mt>m%&m. ±sm i 
«»!B«ii«fc*jv^T, nEi&tt&fcineRQfcaiBi 

[0008] «3 <OffeBB^)«Aft»3l6^^tt, iJEH 1 
[ 0 0 0 9 ] 8*4 c7)HBgo^ft^^^{i. JJB» 1 

[ 0 0 1 0 ] $ 5 ^Bj^3^J^^li s jjgiB i 
-1.7<fsX/3y/S<-0.8 

[0011] ».6<Oj«W^iW>»»3l6¥*li, JJEJS1 
[00 12] 

[^o^c7)»®] wt. *mi*mi*itzmm 
%mwr> i mm(\\wt* 2&M12) txntmx 

mfottL , H 2 fc» 1 co^ss^®^^«^ix 
«»*HB!»* Srf . II 5 fcSS 2 mm&mt) 1 &* 

iH<ii)^62««M(i2)*tr««aK«»A*ft*u, 0 
m ( 1 1) 2 a:*® (i 2> * ?*>a»#K£**#7 * - 

^^,-K^S/ 3 y(i),(ii)^ov>T*L. HI l&tfHl 
2 fc» 3 OH)!iScom^^«B!c&^^«^ 
7*- tfjM^S/gyUMiOfcoiYtjjt?-. ; 

*i4><03KBH»iaa<Ol35ffi«»(X. Y, Z) fctj Y-ZR 
ffifftSSr^LTij 1 ^ 02. 06, Hi lRtfBl 2 



[0013] *t/Him&$ffl(ii)#> 
x. \)mm(\\M2wmm^-thm : m^(m 

itrLCD)<J5^Hfcffl3L. 2&«ffi(I2)JifSI£fc 

ffl^j;H«nrt*6. **>*£\ l&iftffiunti® 

0g?^JR 0 Srfif o imiiiC C D (Charge Coupl 

ed Device))^g3t®{CfflSU. 2fc«iS(I2)«lfcWR 

mil)«<MM4K)»t>MEs 7*1) XAXu «y 7 (Pr) b . 
m>biti i WyfflSxvyxfrhfchm i !#ri/yxs¥(G 
l)k, ^**j£*-4tt<o®tfl^X*&j£4S52Hifr 

i/yxsf(G2)k, m(s\)t. lEw-mt&mz. 

St5 7-(Ml)t. SA'v-^Wtl»^2R*f55-(M2) 
k. TUMMtfiTV*. mJBiJrVyXfKGOfclftSL 

HI, m2R*t5 7-(Ml,M2)«^ffi{SSiM*^ 

[OO15]»2tf>33ttf>JBB(05, 06)ii, lfcflt 
M(Il)0i(«JMMi)3&»4>JHc, XU XA7'n -y 7 (Pr) fc s 

m&iti i mmmisyxfrtztfL&m 1 ssf i/yxsw 

1) k. *tt**JiW4tfc<Offl#fP>'X3&>4)Jfi*»2IB« i 

uyxp(G2) k . «9 (st) fc . fliifr tfc i vwrnmisy 
xfr^&hmimv yxp(G3) t . 1 ft^s 

Uf^>-X^^S||4St)fl^yXP(G4)i:. 

^rt*» ir«5 7- (mi) fc. rflwsnx^*. Hi 

fc»WBf*»fe*oTJ3 0. H4®&fl^yX^(G4) 

0. HlRWS7-(Ml)c7)KStffi{iiiftffi*^^T 

[00 16]»3^lit<0JKB(a9~Hl2)(±. 1<^ 

<m{\\)mm>mwt>mz. rvx&xn «y 7 (Pr) 

k. fl^L^lftOJSJffUyXj&^figSmiSlffpyX 
SP(Gl)k. *W^$r^-r4^a^yX^^sm2 
SlfruyXS(G2) b.m (ST) i: , IEA'7-S:#rs^ 
lKSt$7-(Ml)k, ^r7-*#r*»2R»S5- 

)tLT^I»®*fUyX^«|/jNi)ffi{±#«ffi. te^fflffiti 
SAftfflj&^JSoTfcO, HI. H2R*f5 7-(Ml,M 

Jll^7*-*x{i, »2JE*f^>'X»(G2)*« 3 FffB«lrr 
l»£ktJ; , 9 : ff^fLl>. H9, HI l^-f7 

*-*X*yi/gy(i)|:ti^Ts *2H*fUyX8(G 

2) £*EPmF;fr|6i(01 l)fc8»S«fc, Hi 0, H 
1 2^1-7*-^7^vV3y(ii)i: : 5rl.. =5ri3, 7 
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mrti. 

[0017] #&Jt<0JBffia J: o fc, SWcfltoLfc 2 

y-*#T4R«iii(Mi.-)*ilB£Uiffli.. ifclft 
«iB(ii)*»4>2»:«iii(i2)i-cfc»t'ligl«**S«"r4c: 

t m&m± ix 1 1 a . ue*> «t a 

fcB*f^y^B(Gi.G2,-)&«iTvxh.tf. •feiRHcoffi 

LCD)t*W)*rt*»4>!ilHW-*i fc*«silBfc*4fc 
ft. fifth'- AXTU 7^-(PBS)f^V^*S 
^<^«^ Mk£iil£-$-ft ZkifiV* ft . 

cooi8] l^MdD^Bffi^'C^^^o (snw* 

4>£3I9 2&(£B(I2)OHffl4M>mtt-ft3^£ r B 
ffi*4>ft&j £-Tfti:#. l#M(Il)h2<5M(I2) 

10° <<9o<7<T -(1) 
0.40<S1/S<0.9 -(2) 

do : mm#&imtf2immti2)0)m&b%:?nBi* 

si : 2»:filiB(i2)*>4>fk^N-y-^*-rs^®4-c 

[0019] %?¥i£a)<r>±Mimz.Z>t , iwt 
ift^S^fcttlM-ftifctffflJtfcfcft. 
<7)THSri@^S fc . »Wt J: ftSHSfcOS&SiWNS 
<=5rotti5„ £tt5S<2)*>_tl8£jBiSfc. *£S*S£ 

< * 0 -T ?T»iHfctf>S&ft#/hS < & ft . 
(2)OTES£i8;t.fti:. te±ffl9c7)2^ffi(I2)^jSV^ 

i o o 2 o ] $ h fcjar^fefwo) sni^-r c t #a 

40° <0o<6O* -(3) 

[0021] ftfr*(3)«. ft&eoffmtz#t u^fefr 
ffiffl£«£LT^ft, ^fr^(3)co±(5g^i.l.fc. £ 
»S*&tf«iB» ftfcftfcig EMffi#£ 

ft. LfctfoT. *?>J- y offi&WMItafi: 0 3 x h 



x &mm%tmwm l < &ft . 

[0022] ZmifoOBBf) i d fc, RlffiO 1 ffifcLt 
**l««rtlc»fcfcv>J: a=SfHI»f*fiieSrIiBM)fC* 

mxttms&mmttzttz. >. 

•f ftEStii£ l flSELtffl^ft i 2: fci 9 . ^v^S 

(2^ffl(l2)tcig«Uci*ftffi]t. *W>t!»fcJ:ft 
0 (ST) fcifift LA: i iffiffi) t . ^JRUffliE^taisrtg 

•c#ft. 

[0023] tz*>x\ 

L4 o . /5Xf7 ^KO^WS 5-ttW»tt*HS>-^ 
[ 0 0 2 4 ] 1 acflSffidDififiSj^^RO (ST)j£^(2 

jffift*** 1 MX 9 9 %Wg.\,zWL htlh tltb .gift® 
£7y*i- -y ^ t1f^ LT i±ie^O^S^ 0»t 6 £ 
£#T'# £ o 4fc 1 &*H(ll)fi«*»4>R9 (ST)3fi^(c 

^ft. jje^rassr ®mt& z k mmx 

$>•?>« 

[ 0 0 2 5 ] %m&)im<?> i. o (c. liHMff<ll)i:t2 

Lfc»s*» 4>±g3Kw>RHi* mar ft >r fc ft . a 

(ST) fc^HfcJB*fiB*»J«1- ftffl*fjR^3l6¥»?- 
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[0026] mi , %3cr>mmmmco£oiz. $$o(s 

T)«fc 0 2»M<I2)Mfc^$7-(m,M2)#2ffiii2H 
SflfcaMtofcWT. (ST)«0» 1 m 5 5- (Ml) 
<c 7 _ U 2 ftttjG ( 1 2) ffiiJ^Jg 2 RSt S y - (M 
2)#m^-£W"f <fc#S£ U\ m (ST)tCifiV> 
miRlt57-{Ml)^y-S-IEt-t-g»ifc , t\ »1R 
ltS7-(Ml)^lg2RW5 7-(M2)^^&lR^r 
^fcrrSC: L-tA^T, H2RSt55-(M 
2) £>h3 4 fc*>, ^xhffi^gjgL^ 

1"«^)lirc*Wfcar*. §<?Ks 3S2RSt$5-(H2)tf> 

[0027] «£**>JB»tf> i 0 fc. a«f UyXgf (Gl, 

l , iaT«*tt* (4) & i k*«aiu^ 

-1.7<fsXy3y/S<-0.8 -(4) 

fs : fit 1 ^ffi(Il) WXE<»r \s>X(Gl)C0M£M 

T*£4. 

[0028] ^fr^(4) OTISM*. 4 . m^mj-fr 

*(4)^)±RI*j8i.Si:, ;«^^A'7-«<i 
[00 29] 7*-*xizffllXlZ. %3<ry%WMm. 
T7*-#;U;:f#3BSXP££t$-£^fu. tfc#* 

z= (c -h2) /(l+v r (l-c2 -h2]] + (A-h* 

[&1J 

z=(c-h 2 )/[l^{l-(l+K)-c 2 .h 2 }]+ : 

[0 0 34] fcfc'U 



a*6wa*L^. zmmzx&t. mmmzm 
w&th tzfr. y * -iixmmmxvm&vmtf^ 

7*-#xaflS#i3^?M^lM$ft 

* . m 3 com&cQBBv* o iz-Mwmmmzy-ft e 
t>mzmt t\\ zniz± o . 7 *- iiwmmm 

[0030] 

'*W43SSSWl~3ti. iB£L*:!fS 1~S$3 om&oB 

muzzix? tiftm t r o . %mM<mmz mm (n 

1, H2 ;05, 06 ;H9HH2)(i. *|J&f4# 

[0031] &$mme>3>xh7? is a yT-? iz& 
WX. si(i=l,2,3,...){i. »H»© 1 <JC«B(I1 ; 

(12 ; Sfc«S»ttJft4«1iifcffl3-f 4. 

*HVC. ffi/h»4»i^Ti#a^ffi-C'S)0, ri(i=l,2, 

3,...)(4ffisi£7)ft*^(inm)-C?)-g»„ di(i=l,2, 

3,...)(4, ffl/hffl*^iti.Ti#BO»±ffiffPi(aim, fi 

'MSm»f-? t LTlEEo ) 5:* tT 0 . Ni 

(i-1.2.3,...),t/i(i=1.2.3 P ...){U|/JMi*>4>fti , ri 

#i<^)***F<od*fc:jctr*a*f*(Nd) , r y ^»( ^ 

yfc*»5-f * 1 iK«ffi(H)W0ftfc(m) $r#*T^L. 

[0032] *EP*%$^ffisi(±HW^^ffl'C*?) 
0 . -e^ffl^tiSH^^MjSi: -Tb ifi^S^(x, y, 

z)*ffli^jaT«5t(Asi)T^i$*i4. %mm 
zhtzmsttm&mx'b*) . zcommmi.Mm>zm 

ttrnxiji-t. 

[0033] 

+B-h6+C'h8+D-hi») -(AS1) 



[C(d, n)-x n -y n ] ••• (AS2) 



n 



c : m\mm«/m^m) , 

A.B,C.D:#giMfe 
K: 3-^>/7€iC. 
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C(m,n) : gE&lM&iL 

[0035] m^mmizimtmizitLxM'bit: 
miz^xa. m^T—? zmmm% (x, y, d \,zmn 

i)cD*>b{m.£m&(o, o, o) t -?h mrnfi,>mm, yde, 
zDE)=(xw^r&]0¥»i:^a(miB) , mfi&wwtfWb 

fcffitf>ffil**f b b 1> , ZWWVMTR&Z 4>'l> t f 
<rjm&HmiEb^h. L YtS*|6]{il^ffi(sl)t8£ 

iBk^fcsim^isi-c* o (mm<v±nft£jEb-? 
* . h imsHt i a«a5(si) nm&nm-b U2& 
«ffi(i2)ii^jEfts. ). mmm3iz^xn 

[0036] &mmm<nm^ l &m*xv y?a tv? 

(1&&B5(I1)) 
si rl= oo 
(7°>JXA7n-y?(Pr)] 
s2 r2= oo 

XDE=0. 000000, YDE=0. 000000, ZDE=2. 000000, ADE=8. 231146 
(12=25.000000 Nl=l. 516800 v 1=64. 17 

s3 r3= oo 

s4* r4= 46.70870 

A=-0 . 143476 X 10- « , B=0 . 336127 X 10' 7 , C=-0 . 100793 X 10" 9 
D=0. 169578X10" 12 

XDE=0. 000000, YDE=-0. 209423, ZDE=27. 884859, ADE=2. 863299 

d4= 5.054112 N2=l. 516800 v 2=64. 17 
s5 r5= -23.80876 
(|S2S#fl^XS¥(G2)) 
s6 r6= 17.16844 

XDE=0. 000000. YDE=-3. 800929, ZDE=37. 839776, ADE=-5.724528 

d6= 8.214673 N>1. 754500 i> 3=51. 5700 
s7 r7= -183.84669 

d7= 0.437109 
s8 r8= -36.61565 

d8= 0.550000 N4=l. 634801 1/4=31.1517 
s9 r9= 11.51501 

d9= 2.998133 
slO rlO= -14.20564 

dl0=3.078071 N5=l. 646976 v 5=30. 1061 
sll rll= -36.35997 

dll=7. 611291 
sl2 rl2= -97. 19418 



A(@3 ; 07 ; @1 3, Hi 4)i:Sft@(H4 ; II 
8 ;015, Hi 6K'£ilWj^\ AXvhyjT 
7? Mi 2 <MRMU2) "W)«fflMW!fe(pO * d*. giUS. 
tA'c||cD3^^ov^tTfcD. SttBttlftttiS 

(lux'vimmm&izttm* 2wm{\2)X'<nim 

b*). x«£*rLT»rC\ l««BI(ll>t:»L 
TW&frfofcy»£i:ofc*&. 8J*5li liWRBii (ID 

2<Jc«iB(I2)fc*fLr 3 Mf i 0:*rtIfcy , ilifco>t*^, 
AlS»2^fllIir(l2)coBiB4>4>^lEC^i^:-r&Jefl((x' , 
y')T«S*l4. Ititf^X. #SftH(4x'-y'Tffi^ 
l/Cfii£fr|ito&>&afc 2^ffl(I2)±T'^HI^c7)0<7)S 

[0037] 
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dl2=l. 254406 N6=l. 754500 v 6=51. 5700 
sl3 rl3= -19.09051 

dl3=0. 100000 

(&9(ST)] 

S 14 rl4= oo m. *} ¥S=5. 528787) 

[»iR»S9-(m>] 

sl5$ rl5=-515. 18948 

XDE=0. 000000, YDE=-3. 880643, ZDE=162. 698182, ADE=40. 395892 
K=0. 000000 

C(0,1)= 4.5091X10" 1 ,C(2,0)=-3.9754X10" 4 ,C (0,2) =-4. 3444X10" 4 
C(2,1)=-9.2883X10" 6 ,C(0,3)=-8.9339X10" 6 ,C (4,0) =-3. 3775X10" 8 
C(2,2)=-6.0399X10"8 ,C(0,4)= 3.4705X10" 8 ,C(4,1)= 2.9641X10" 3 
C(2,3)= 3.7180X10-9 ,C(0,5)= 2.9922X10" 9 ,C(6,0)= 3.7758X10" 11 
C(4,2)= 8.4198xl0- n ,C(2,4)= 1.0632X10" 1 < I ,C(0,6)= 2.4061X10"H 
C(6 ( 1)=-9.7584X10" 13 ,C(4,3)= 1. 2522X10" 12 ,C(2,5)= 1.7911X10" 12 
C(0, 7) =-6. 4844 X 10" 1 3 , c(8, 0)=-l . 6691 X10" 1 4 . C(6,2)=-l. 7447 X 10" i s 
C(4,4)= 1.8389X10-14,0(2,6)= 1.7057X10-i 4 > c(0,8)=-1.2407X10" !4 

(Sg2R3tS7-(M2)) 

sl6$ r 16=11790. 68206 

XDE=0. 000000, YDE=-221 . 232416, ZDE=-1 . 216178, ADE=63 . 818350 
K=0. 000000 

C(0,1)= 1.9367 ,C(2,0)=-2. 5631X10" 3 ,C(0,2)=-7. 1973X10" 3 

C(2,l)= 9.2605X10-6 ,C(0,3)= 2.1326X10" 4 ,C(4,0)= 8.9157X10" 3 
C (2, 2) =-2. 1518X10" 6 ,C(0,4)=-6.9456X10"'' ,C(4,1)=-4.4593X10"9 
C(2,3)= 5.9549X10-8 ,C(0,5)=-1. 5015X10" ? ,C(6,0)=-4. 7449X10" i i 
C(4,2)= 2.8377X10-io,C(2,4)=-9.6994X10" 10 ,C(0,6)= 4.0579X10" 9 
C (6, 1) =-4 . 8820 X 10" i 4 , C(4 , 3) =-6 . 0060 X 10" 1 2 , C (2 , 5) = 8. 4012 X 10" 1 2 
C(0,7)=-4.558lxl0-n,C(8,0)= 1. 1592X10" 14 ,C(6,2)= 3.5666X10-' 5 
C(4.4)= 4.7297X10-H,c(2,6)=-3.0020X10-^,C(0,8)= 1.9608X10"i 3 

[2»M(I2)) 

sl7 rl7= co 

XDE=0. 000000, YDE=-791 . 632950, ZDE=1233. 624811 , ADE=17. 190021 

[0038] 

(#7<-*k ** v vMznmh i mm{\\)m<mm 

(x,y)=( 0.00000, 0.00000), ( 0.00000, 3.73600), ( 0.00000, 1.86800), 
( 0.00000,-1.86800), ( 0.00000,-3.73600), ( 3.32075, 3.73600), 
( 3.32075, 0.00000), ( 3.32075,-3.73600), ( 6.64150. 3.73600), 
( 6.64150, 1.86800), ( 6.64150, 0.00000), ( 6.64150.-1.86800), 
( 6.64150.-3.73600) 

[0039] 

(l&tNBOD) 
si rl= oo 

dl= 0.100000 
(7°UXA7'ny^(Pr)] 
s2 r2= co 

d2=40.000000 Nl=l. 516800 v 1=64. 17 

s3 r3= co 
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s4* r4= 37.22004 

A=-0 . 687561 X 10" 5 , B=0. 305656 X 10- 8 , C=-0. 432821 X 10" 1 1 
0=0.178300X10-! 4 

XDE=0. 000000 , YDE=1 . 230868, ZDE=41 . 092651 , ADE=-1 1 . 272977 
d4= 9. 478934 N2=l. 516800 v 2=64. 17 
s5 r5= -75.16721 

s6 r6= 18.43381 

XDE=0. 000000, YDE=-4. 657780, ZDE=63. 581617, ADE=-2. 914203 

d6= 6.957547 N3=l. 753490 f 3=51.6038 
s7 r7= -249.34663 

<37= 0.100000 
s8 r8= -223.20442 

d8= 0. 900000 N4=l. 675123 v 4=28. 2701 
s9 r9= 12.75359 

d9=12. 989344 
slO rlO= -14.76633 

dl0=9. 137331 N5=l. 847429 v 5=26. 2798 
sll rll= -21.50143 

dl 1=0. 100000 
sl2 rl2= 60.06702 

dl2=2.260898 N6=1.753409 ^ 6=51.6065 
sl3 rl3= -66.17530 

dl3=0. 100000 

sl4 rl4= oo CR *) ¥@=8. 929177) 

sl5 rl5= 60.56155 

XDE=0. 000000, YDE=-5. 308920, ZDE=107. 168486, ADE=-12. 460990 
dl5=5.040667 N7=l. 801983 ^ 7=22.6887 
sl6 rl6= 38.17795 

sl7 rl7= -82.51476 

XDE=0. 000000, YDE=-24. 514254 , ZDE=134. 213398, ADE=11 . 867790 

N8=l. 600000 v 8=50. 0000 

sl8$ rl8= -48.20057 

XDE=0. 000000, YDE=-21. 429443 , ZDE=148. 892769, ADE=17. 627981 
K=0. 000000 

C(O.l) =-1.2629X10- 2 ,C(2,0)= 7.6324X10-3 ,C(0,2)= 8.8274X10-3 
C(2,1)=-9.0235X10- 6 ,C(0,3)=-8.8068X10- 5 ,C(4,0)= 3.0504X10' 6 
C(2,2)= 5.1991X10-5 ,C(0,4)= 1.3647X10" 6 ,C(4.1)=-1.2274xlO-7 
C (2, 3)= 9.1338X10-8 ,C(0,5)= 1.3392X10-7 ,C(6.0)= 1.5795X10" 9 
C(4,2)= 1. 0046X10- 8 ,C (2, 4) =-8. 3371X10" 9 ,C(0,6)=-5.4608X10- 9 
C(6,1)=-1.8409X10- 10 ,C(4,3)=-4.7482X10- 1 »,C(2,5)= 2.1921X10- 1 " 
C(0,7)= 8.847lxi0- n ,C(8,0)= 2.0063xl0- 12 ,C(6,2)= 8.6883X10" 12 
C(4,4)= 1. 0236X10-H, C(2,6)=-9.5143X10- 13 ,C(0,8)=-2.4945X10- 13 

(msats (mi)] 

sl9$ rl9= 484.60696 

XDE=0. 000000, YDE=-32. 721774, ZDE=338. 544609, ADE=19. 876412 
K=0. 000000 
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C(0,1)= 1.5307 ,C(2,0)= 1.2746X10" 3 ,C(0,2)= 1.6045X10" 3 

C(2,1)=-2.7069X10- 5 ,C(0,3)=-4.1320X10- 5 ,C (4,0) =-9. 8465X10" 8 
C (2, 2) =-1.1160X10"' ,C(0,4)=-1.8515X10- 7 ,C(4,1)= 2.5453X10" 9 
C (2, 3)= 7. 3428X10" 9 ,C(0,5)= 9.5282X10" 9 ,C(6,0)= 6.2489X10" 1 2 
C(4,2)=-l. 9710X10-H ,C(2,4)=-7.0208X10- 11 ,C(0,6)= 3.8356X10"i2 
C (6, 1) =-1 . 0859 X 10- 1 3 , C(4, 3)=-2 . 6945 X 10" 1 3 , C (2 , 5) =-3. 4077 X 10- 1 4 
C(0,7)=-2.0958X10- 12 > C(8,0)=-3.4342X10-1 6 ,C(6 ( 2)= 1.5410X10" 16 
C(4,4)= 2.8319X10- 15 ,C(2 > 6)= 2.2998xl0-i 5 ,C(0,8)= 1.5687X10" 14 

s20 r20= oo 

XDE=0 . 000000 . YDE=847 . 663047 , ZDE=94 . 096282 , ADE=-31 . 350316 

[0040] 

(#7 <-*k *■ v vMznm 1 1 <mm a d mnmmi 

(x,y)=( 0.00000, 0.00000), ( 0.00000, 9.00000). ( 0.00000, 4.50000), 

( 0.00000,-4.50000), ( 0.00000,-9.00000). ( 6.00000, 9.00000), 

( 6.00000. 0.00000). ( 6.00000,-9.00000), (12.00000, 9.00000), 
(12.00000, 4.50000), (12.00000, 0.00000), (12.00000,-4.50000), 
(12.00000,-9.00000) 

[004 1] 

(l&ttOBOlH 

si rl= oo 

dl= 0.100000 
(rUXA^O'y^tPr)) 
s2 r2= oo 

d2=40. 000000 Nl=l. 516800 u 1=64. 17 

s3 r3= oo 

s4* r4= 27.15757 

A=-0. 159264 X 10- « , B=0. 278084 X 10" 7 , C=-0. 392459 X 10- 1 0 
D=0. 165520X10" 1 3 

XDE=0. 000000, YDE=1. 104200, ZDE=40. 200000, ADE=1. 828800 
d4= 8. 217708 N2=l . 516800 u 2=64. 17 
s5$ r5= -59.69786 
K=0. 000000 

C(0,1)=-4.1697X10- 2 ,C(2,0)=-1. 0437X10-3 ,C(0,2)=-6.9849X10- 4 
C(2,l) = 2.7171X10" 5 ,C(0.3)= 1.5774X10" 5 ,C(4,0)=-2. 1151X10" 7 
C (2, 2) =-1.5052X10- 7 ,C(0,4)=-7.8598xl0" 7 ,C(4,l)=-2. 4605X10-8 
C (2, 3)= 2.7285X10-8 ,C(0,5)= 2.9623X10- 8 ,C(6,0)= 2.0889X10-8 
C (4, 2)= 5.1467X10-8 ,C(2,4)= 4.9394X10- 8 ,C(0,6)= 1.8655X10- 8 
C(6, 1) =-3. 4631 x 10- 1 1 , C(4, 3)=-l . 1603 x 10- 1 o , C(2, 5) =-4. 0374 x 10" 1 0 
C (0, 7) =-1 . 0193 X 10- 1 « , C(8, 0)=-2 . 7915 X 10- 1 1 , C (6,2) =-8. 5645X10" 1 1 
C (4, 4) =-1 . 0836 X 10- 1 0 , C(2, 6)=-9. 5474 X 10" 1 1 , C(0, 8) =-2. 0106 X 10" i 1 

(»2JHUfl'X*B<e2>) 

s6 r6= 46.72081 

XDE=0. 000000, YDE=0. 343200, ZDE=54. 793000, ADE=-0. 046400 
d6= 3.648127 N3=l. 746892 1/3=61.8282 

s7 r7= -106.07118 

d7= 2.2566% 
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s8 r8= -36.98381 

d8=10. 051440 N4=l. 639391 v 4=30. 7444 
s9 r9= 18. 55035 

d9= 5.365573 
slO rlO= -32.78870 

dl0=7.024369 N5=l. 605973 ^5=34.1504 
sll rll= 43.56262 

dll=0. 145875 
sl2 rl2= 42.32336 

(312=11.083877 N6=l. 764916 1/6=42.3487 
sl3 rl3= -27. 53907 

dl3=0. 100000 

(^O(ST)) 

sl4 rl4= oo (tfc t) 518602) 

(HlKftfS5-(MD) 

sl5$ rl5=-301. 34410 

XDE=0 . 000000 , YDE=20 . 461272 , ZDE=194 . 484643 , ADE=39 . 903360 

K=0. 000000 

C(0,1)= 4.5423X10" 1 ,C(2,0)= 4.5039X10" 4 ,C(0,2)= 1.6186X10" 4 
C(2,l)=-9.0834Xl0-6 ,C(0 ( 3)=-8.5756X10-6 ,C(4,0)=-2. 4624X10-8 
C (2, 2) =-1.9352X10- 9 ,C(0,4)= 6.7051X10' 8 ,C(4,1)= 2.9051X10" 9 
C(2, 3)= 6.2404X10" 9 ,C(0,5)= 2.7989X10" 8 ,C(6,0)= 2.7038X10" 11 
C(4,2)= 1.2518X10- 1 0,C(2.4)= 2.3993xlO-io,C(0,6)= 3.8914X10- 11 
C(6,l)= 5. 0561X10-13, C(4,3)= 4.3033X10"! 2 ,C(2,5)= 5.4791X10" 12 
C(0,7)= 6.9726X10- 13 > C(8,0)=-5.2820X10-15,C(6,2)= 1.9971X10" 14 
C(4,4)= 5.8846X10-'*, C(2,6)= 4.7753X10-'*, C(0, 8)= 6.6631X10-' 6 

sl6$ rl6= -95.46469 

XDE=0. 000000, YDE=-194. 056296, ZDE=5.290871 , ADE=63. 913454 
K=0. 000000 

C(0,1)= 2.6001 ,C(2,0)= 2.8186X10" 3 ,C(0,2)=-9.0120X10-* 

C (2,1) =-1.4514X10-* ,C(0.3)= 1.0385X10" 4 ,C(4,0)= 1.4821X10" 7 
C(2,2)= 1.1660X10-5 ,C(0,4)=-2.5919X10-7 ,C(4,l)=-2.2429xl0- 8 
C (2, 3) =-5. 5819X10- 7 ,C (0,5) =-5. 0997X10" 8 ,C(6,0)= 6.0417X10-" 
C(4,2)= 1. 7171X10" 8 ,C(2,4)= 1.3392X10" 8 ,C(0,6)= 6.7092X10-' « 
C (6 , 1) =-4 . 0241 X 10- ' 2 , C (4, 3) =-3 . 8374 X 10- ", C (2 , 5) =-1 . 5583 X 10- ' o 
C(0,7)=-2.4608X10-12,C(8,0)= 4.3528X10-15, C(6,2)= 6.1025X10" 14 
C(4,4)= 2.9147X10-13,C(2,6)= 7.1407xlfr i3,c(0,8)= 5.1111XK)- 16 

{2<mm(\2)) 

sl7 rl7= oo 

XDE=0. 000000, YDE=-538. 425624, ZDE=792. 252066, ADE=12. 177415 

[0042] 

{&7t-m v viva), (n)X'commM.mmm,2DE)) 

s6- •• YDE= ( i ) 0. 34320 , ( i i ) 0 . 29510 ; ZDE= ( i ) 54 . 79300 ,( i i ) 54 . 19310 

sl7- • -YDE=(i ) -538 . 42562, ( i i ) -600 . 85012; ZDE= ( i ) 792 . 25207 , ( i i ) 900. 87289 

[0043] 

m<-w *• y vMznmh 1 Kwrninmomm 

(x,y)=( 0.00000, 0.00000), ( 0.00000, 9.00000), ( 0.00000, 4.50000), 
( 0.00000,-4.50000), ( 0.00000,-9.00000), ( 6.00000, 9.00000), 
( 6.00000, 0.00000), ( 6.00000,-9.00000), (12.00000, 9.00000), 
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[0044] 



(12.00000, 4. 50000) ,(12.00000, 0.00000), (12.00000,-4.50000) , 
(12.00000,-9.00000) 

[fan 





(1).<3> 
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(4) 
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f«x 0 y/S 
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0.77713 


-1.394274 


1400 


1801.5 


31.28 


-80.3 


mmm2 


41.94 


0.68916 


-1.481432 


899.7 


1305.5 


49.59 


-39 




41.96 


0.66418 


-1.111026 


899.1 


1353.7 


37.32 


-40.3 


mMffl 3 (i i) 


41.97 


0.69214 


-1.138337 


1024.3 


1479.9 


37.32 


-45.14 



[0045] 

tc. mm®%xm&m®frmm>mmm-z>zt 

i m i ] m i commmmmmm 1 ) comm. 
[H2 ] m i vmmcoBBmmm 1 xniemm.mk 

[03] mmmicoxxv tv^m^ 
CH4] mmmicommm. 

[05 ] |g2c7)HJ6c0»^(HM^j2)^^ll o 
[06 ] m2c7)Hil^ffi(lli!ffi0lJ2)O^lifi^tA'S 
§»^9S£*-f0. 

[07] HMM2^X^ yh^T^A. 

[08] mmm2commm. 

[09 ] ^3^njs^®(^fS0ij3)^7 ; j— fixita; 

vay(i)t'«3feK0. 

[01 o] &3<7)mmmmmmM3)<7)7*- 
[0in m<nnm<mmmMm3)<r)7*-*xx 



~J is a y ( i i ) •C'^^«^^^3mggi5$:*-r0. 
[013] mmm3<7)7*-j}xx ; j>'B>{i)X'cr)x 

[014] 3(7)7t-*X,fyyay (i i) T'<O.X 



[01 5] HJfcl?IJ3?)7;i— *x,-Kyy 3 y(i)WS 
ffl0. 

[0i 6] mmm3<7)7*- Ax^j^ 3 y(n)X'com 

S0. 
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[B3] 



x.y 

6.64150. 
-3.73B00 



6.64150, 
-1.86800 



6.64150, 
0.00000 



6.64150. 
1.86800 

6.64160. 
3.73600 

3.32075. 
-3.73600 

3.32075, 
0.00000 

3.32075, 
3.73600 



0.00000, 
-3.73600 



0. 00000, 
-1.86800 

0.00000. 
1.88800 



0.00000. 
3.736O0 

o.ooooo. 

0.00000 
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[09] 




[07] 



[01 0] 



x,y 

J2.QQO0O. 
-9.00000 








12.00000. 
■4.50300 


* 






12.00000. 

o.ooooo 


S 






12.00000. 
4.50000 


# 






12.00000, 
9.00300 


it 






B. 00000, 
-9.00000 


■% 






8.00000, 

o.ooooo 








6.00000, 
9.00000 








0.00000. 
-9.00000 








o.ooooo. 

-4.50000 


A 






o.ooooo. 

4.50000 


4 






O.OOOOO, 
9.00000 


*. 






0.09000, 
O.OOOOO 


* 

I 


4.00 
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[HI 3] 



ITION 



x.y 

12.00000, 
-9.00000 

12.00000, 
-4.50000 



12.00000, 
0.00000 



12.00000. 
4.50000 

12.00000. 
9.00000 

6.00000, 
-9.00000 



6.00000, 
0.00000 



6.00000. 
9.00000 

0.00000. 
-9.00000 



0.00000, 
-4.50000 



0.00000. 
4.50000 

0.00000. 
9.00000 



o.ooooo, i_ 

0.00000 
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F PBilTION| 
x,y 

12.00000, 
-9.00000 

12.00000, 
-4.50000 



12.00000, 
0.00000 



12.00000, 
4.50000 

12.00000, 
9.00000 

6.00000. 
-9.00000 



6.00000, 
0.00000 

6.00000, 
9.00000 

0.00000, 
-9.00000 

0.00000, 
-4.50000 



0.00000, 
4.50000 



0.00000, 
9.00000 



o.ooooo, _ 

0.00000 
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3.1n the drawings, any words are not translated. 
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precisely. 

2.**** ohowa the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Epitome 

(57) [Abstract] — — — — ^— — 
[Technical problem] the manufacture which attained miniaturisation while fully taking the elanting 
projeotion include angle — easy and highly efficient slanting proieuLiuri optics Is offered 
[Means for Solution] Expansion projection is carried out from the primary imago surface (11) in 
the direction of slant to the secondary image surface (12). IL has the page [ 1«t / or more ] 
reflector which has two or more the dioptric lane groupc and powor Which carried out 
eccentricity mutually. When making into a photograph center beam of light the beam of light 
which extracts from an image surface (11) core, and reaches through the (ST) core centering on 
the image surface (12), 10 degree<thetao<70 degree. 0.40<SI/S< 0.9 [the optical path length of 
the photograph center beam of light to the optica! surface where a thetao:phntograph center 
beam of light has the optical path length of the normal of the image surface (12). and the include 
angle to make and the photograph center beam of light from Srimage surface (II ) to the Image 
surface (12) and the power of tho St :1m a go surface (12) to the beginning] is filled 



[Translation done.] 
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[Translation done.] 
*= NOTIC6S * 

JPO and NCIFJ are not responsible for any 
damages caused by the use of this tranclation, 

1. This document has been translated by computer. So the translation may not reflect th« original 
precisely. 

2. *+** shows tine word which can not be translated. 
3Jn the drawings, ony words arc not translated. 



CLAIMS 



[Claim(s)] 

[Claim I] While being the slanting projection optics which performs expansion projection of the 
direotlon of slant from the primary image surface to the secondary image surface by the side of 
expansion by the cido of contraction and having two or more dioptric lens groups which can led 
out eccentricity mutually When making Into a photograph center beam of light the beam of light 
whioh arrives at the photograph oenter of sold secondary image surface through the cure of a 
diaphragm from the bottom of Its heart among the screen of caid primary imago surface, without 
having the 1st [ or more ] page of the reflector which has power, and carrying out image 
formation of the middle real image even to eaid secondary imago surface from said primary image 
surface. Slanting projection optics; characterized by filling the following conditional expression; 
10 degrees — < — thetao<70 degree0.40 — < — S1/S< 0.9 however the include angle thai a 
thetaorphoto graph center beam of light makes with the normal of the secondary image surface, 
and S : the optioal path length of the photograph center beam of light from the uriniary iniaee 
surface to the secondary image surface, and the optical path length of the photograph oontcr 
beam of light to an optical surfaoe who has the first power from S 1:2nd image surface — it 
comes out. 
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[Claim 2] Slanting projection optica according to claim 1 characterized by arranging only the 

refracting interlace between said prirnary image surfaces and said diaphragms. 

[Claim 3] Slanting projection optica aooording to claim 1 characterized by the 1st [ or more J 

page of said reflectors having a free souipturod surface configuration. 

LOIaim 4J Slanting projection optica according to claim 1 characterized by arranging; the 

reflective mirror which constitutes said reflector the 2nd page from said drawing at the 

secondary image surface side, for the reflective mirror by Lhe side uf a diaphragm having forward 

power, and the reflective mirror by the side of the secondary image surface having negative 

power. 

[Claim 6] Slanting projection optioo according to oioim 1 oharaotcrizod by for the dioptric lens 
most. Arranged among the dioptric lenses which constitute said dioptric lens group at the primary 
image ourfaoo cido having forward power, and filling the following conditional expression; 
- 1.7< fsxJbeta y/S — < -OS, however fs: — the magnifying power of the fdoal distance [ of the 
forward dioptric lens by the side of the primai-y image surface ]. and betay:slanttngesl projection 
direction — come out, 

[Claim 6] Slanting projection optics according to ulairn 1 characterized by performing a focus by 
moving come optical elements. 



[Translation done.] 
* NOT1GPS * 

JPO anri NrciPi ar« nor responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the tranolotlon may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable slanting projection optics for image 
projection equipment which performs expansion projection of the direction of elant from the 
primary Image surface' to the secondary image surface about slanting projection optics 
[0002] 

[Description of the Prior Art] In the imaga projection equipment which carries out expansion 
projeotien of the imago displayed on the liquid crystal display (LOD:liquid crystal display) etc. at a 
screen, although enlargement of a screen is attained, the equipment whioh carriee out expansion 
projeotien of the image from across at a screen is variously proposed In order to use Iho whole 
projection equipment as a compaot. As the oonorete example, the equipment (JP,10-11 1474.A) 
which constituted all the upUual elements of projection optica from a reflective mirror, the 
equipment CJP, 10^282451^ whioh oonetituted ail the optloal clcmcnta of projection optics from 
b dioptric lens, and the equipment (vlP,9-1 79064,A) Which has the projection optics with which 
the reflective mirror and the dioptric lens were combined are mentioned 
[0003] 

jProblem(s) to be Solved by the Invention] A component can be lessened, if all optical elements 
are constituted from a reflective mirror as proposed by JP.10-1 1 1474 A However, einoe there io 
no degree of freedom of chromatic-aberration amendment in a reflective mirror, with the 
configuration of colorization by the multi-plate type, constraint will orioe in arrangomont of the 
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optioal element for color composition. Moreover, although it is necessary to cast a mirror by 
plastics In order to obtain the Curved^surface mirror of a major diameter by low oust, it Is 
difficult to form an efficient reflective coat on a plqotioa oidp. For this reason, when the mirror 
made from plastics Is used for the prqjeetor of high brightness, the temperature of a mirror will 
rise, a reflector configuration will deform and aggravation of aberration and the fall of endurance 
will be caused. 

[0004] If all optioal elements are constituted from a dioptric? lens as proposed by JP.10- 
282451 A slanting projection can be attained by the optical element of a comparatively small 
area, I lowever, many lens groups which carried out eccentricity are need, arid in order to carry 
out eccentricity of come of them greatly, maintenance of an optioal clomont is difficult for thorn. 
If a rfrflflotivfl mirror and a dioptric l«ns are combined as proposed by JP.9-179064A thare will 
bo fow lens groups which carried out eccentricity, it will end, and the configuration of projection 
optics will also become easy. However, while having power, a mirror with difficult, very large 
manufacture of area is needed. 

[0005] the manufacture which attained miniaturization while this Invention was made in view of 
such a situation arid Lho slanting projection include angle was fully tak«n — It alms at offering 
easy and highly efficient slanting projootlon optics. 
[0006] 

[Meano for Solving the Problem] In order to attain the above-mentioned purpose, the slanting 
promotion optics of the 1st Invention While being the slanting projection optics which performs 
expansion projection of the direction of slant from the primary image surface to the Secondary 
image surface by the sida of expansion by the side of contraction and having two or more 
dioptric lens groups which carried out eccentricity mutually When making into a photograph 
center beam of light the beam of light which arrivoo at tho photograph oenter of said secondary 
image surface through the oore of a diaphragm from the bottom of Its heart among the screen of 
oafd primary image curfaoc, without having the 1st [ or more J page of the reflector which has 
powar, and carrying out Image formation of the middle real Image even to said secondary image 
surface from said primary image surface, it Is characterized by filling the following conditional 
expression. 

10 degrees < — thetao<70 degreeO-40 — < — S1/S< 0.9 howavar the Include angle that a 
thetao:photograph center beam of light makes with the normal of the secondary image surface, 
and S : tha optical path length of the photograph center beam of light from the primary image 
ourfaoo to the secondary image surface, and the optical oath length of the photograph center 
beam of light to an optical surface who has the first power from S 1:2nd image curfaoc it 
comes out. 

[0007] Slanting projection optics of the 2nd invention io ohorootcrized by arranging only the 
refracting interface between said primary image surfaces and said diaphragms in the 
configuration of invention of the above 1 st 

[0008] Slanting projection optics of the 3rd invention is characterized by the 1st [ or more ] 
page of said reflectors having a free sculptured surface configuration in the uunfieuraUon of 
invention of the above I st. 

("0009] Slanting projection optics of the 4th invention is riharaoterfzed by arranging the reflective 
mirror which constitutes said reflector from ©aid drawing in o eooondory image surface side the 
2nd uage. Tor the reflective mirror by tha sldfl of a diaphragm having forward power, and the 
retieotivo mirror by tho aide of the secondary image surface having negative power in the 
configuration of Invention of the above I st, 

[0010] Slanting projection optics of the 5th Invention is characterized by for the dioptric lens 
most arranged among the dioptric lenses which constitute said dioptric lene group at tho primary 
image surface side having forward power, and filling the following conditional a*pression In the 
configuration of invention of the above 1 ot. 

- 1.7< fsxbeta y/S — < -0.8. however fs; — the magnifying power of the focal distance [ of the 
forward dioptric lens by the side of the orimary image surface 1 and betay:elantlngest projection 
direction — come out. 

[0011] Slanting projection optics of the 6th Invention is characterised by performing a focus by 
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moving some optical alamants in tha configuration of Invention of the above 1 st. 
[0012] 

[Embodiment of the Invention] Hereafter, the slanting projection optics which carried out this 
invention is explained, referring to a drawing. The whole projection optical path from the primary 
Image surface (II) of the gestalt of the 1st operation to the secondary image surface (12) ie 
shown in drawing 1 . and the optical configuration and projection optical-path Important section 
of a geotalt of the lot operation arc shown in drawing 2 . The whole projection optical path from 
the primary Image surface (11) of the gestalt of the 2nd operation to the secondary Image 
eurfeoc (12) ia ehown in drawing 6 , and the optical configuration and projection optical path 
important section of a gestalt of the 2nd operation are shown in drawing 6 . Moreover, dra wing 9 
and the whole projection optloal path from the primary image surface (11) of the gestalt of the 
3rd operation to drawing IP to the secondary image surface (12) are ehown about each focal 
position (i) and (II). and the optical configuration and projection optical-path Important section of 
a geetalt of the 3rd operation are ehown in drawing 1 1 end drawi ng 12 about each fooal position 
(i) and (li)* In addition, these optical-path Figs, show Y-Z-sectlon configuration in the below*- 
mentioned rectangular coordinate system (X, Y, Z), and it ia ehown among drawing 2 . dcajftin* fi . 
drSWlnEJA. . and dr awing 12 that the field where, as for the field whfcre * marfc was attached, the 
aspheric surface and $ mark were attaohed Is a free sculptured surface. 
[0013] The gestalt of each operation Is slanting projection optics for image projection 
equipments which performs expansion projection of the direction of slant from th« primary image 
curfaoe (11) to the eecondary imago curfaoo by tho eide of expansion by the side of contraction 
(12). Therefore. tho primary image surface (11) is equivalent, to the Screen of the display device 
(for example, LCD) which displays a two-dimensional image, and the secondary image surfaoe 
(12) Is equivalent to a projection Image side (that is f screen side). In addition, it is also possible to 
use for an image reader the gestalt of each operation as slanting projection optics which 
performs contraction projection of the direction of slant from the secondary imago curfaoe 02) 
to the primary image surface (II). In lhaL case, the primary Image surface (11) Is equivalent to the 
light-receiving eide of the photo detector [for example, CCD (Charge Coupled Device)] which 
performs image reading, and the secondary image surf ana (I?) is equivalent to a reading Image 
eide (that io, manuscript sidos, such as a film). 

[0014] Th« gestalt ( drawing 1 , drawing 2 ) of the 1st operation sequentially from a primary 
image surface (11) side (contraction side) A prism block (Pr). The 1st dioptrio lens group (Ql) 
which consists of one dioptric lens which carried out eccentricity, and the 2nd dioptrio lens 
group which consists of four dioptric lenses which accomplish a coaxial system (G2) f it comes 
out with drawing (ST), the 1st reflective mirror (Ml) which has forward power, and the 2nd 
raflflctive mirror (M2) which has negative power, and is constituted. The contraction side face of 
the dioptric lens which constitutes the 1st dioptric lens group (01) consists of the aspheric 
surface, and the reflector of the 1st and 2nd reflective mirror (Ml. M2) consists of the free 
sculptured surface. 

[0015] The gestalt ( drawipff b , draj(/i|jc 6 ) of the 2nd operation sequentially from a primary 
image surface (11) side (contraction side) A prism Honk (Pr). The 1st dioptric lens group (Gl) 
whioh consists of one dioptrio lens which oarried out eccentricity, and tho 2nd dioptrio lens 
group which consists of four dioptrio lenses which accomplish a coaxial system (G2X It comes 
out with the 3rd dioptric lens group (Q3) whioh consists of one dioptric lens which carried out 
eccentricity to drawing (ST), the 4th dioptric lens group (G4) whioh concioto of one dioptrio lens 
which carried out eccentricity, and the 1st reflective mirror (M1) which has negative power, end 
is constituted. The contraction eida ffcoe of tho dioptrio lono whioh constitutes the 1st dioptric 
lens group (G1) consists of the aspheric surface, the expansion side face of the dioptric lens 
whioh constitutes the 4th dioptrio lens group (G4) consists of the free sculptured surface, and 
tha raflftctor of the 1st reflective mirror (M1) consists of the free sculptured surface. 
[0016J The gestalt ( drajfldQA-S " rirewjpg 13 ) of the 3rd operation sequentially fr om a primary 
Image surface (II) side (contraction side) A prism block (Hr) f lho lctdioptrio lano group (G1) 
which consists of one dioptrio lens which carried out eccentricity, and the 2nd dioptric lens 
group which oonelete ot tour dioptrio lenceo whioh aooomplish a ooaxial system (G2), it comes 
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out with drawing (ST), the 1st refleotive mirror (M1) which has forward power, and the 2nd 
roflootlve mirror <M2) which haa negative power, and io oonetituted. in the acpherio ourtaoe and 
en expansion side face, the contraction side face of the dioptric lens which constitutes the let 
dioptric lens group (Q1) consists of the free sculptured surface, and the reflector of the 1st and 
2nd reflective mirror (Ml, M2) consists of the free sculptured surfaoe. The focus of the gestalt 
of the 3rd operation Is performed when the 2nd dioptric lens group (Q2) carries out a parallel 
dicplaoement. For example. In the fooal position (0 shown in drawing 9 and drawing. 1 1 f it the 2nd 
dioptric lens group (02) is moved in the arrow-head mF direction C drawin g j 1 l it will become 
the fobaJ pooitiori (ii) shown in drawing 1U and drawing 12 . In addition, it extraoto at the time of o 
focus and (ST) moves with the Pnd dioptric lens group (G2). 

L0017J While having two or more dioptric lens groups (G1 ( G2. — ) which carried out eccentricity 
mutually (Ike the gestalt of each operation, It Is desirable to consider as the configuration which 
is equipped with the 1st [ or more ] page (Ml. ) of the reflector which has power, and does not 
oarry out image formation of the middle real image even to the secondary image outface (12) 
from the primary Image surface (11). While this holds high ODtlcal-characLer ability, it becomes 
poeoible to uoe clanting projection optioc ac a thin oompaot With tho multi-plate configuration 
for the oolorbatJon used for a projector, although glass blocks, such as a cross dlchrolc prism 
ere generally needed. If projeotlon light passes aslant to the plane of incidence and the injeotion 
side of a glass block, chromatic aberration will occur. If It has the dioptric lens group (Gl, G2. — ) 
as mentioned above, amendment of chromatic aberration is possible. Moreover, since it becomes 
possible to illuminate a reflective mold display device (for example, the reflective mold LCD) from 
across, it becomes unnecessary to use a polarization beam solitter (PBS) etc.. and low cust- 
ization can be attained. 

[0018] one — order — the image surface (II) — a Korean — inside — from the bottom of Its 
heart -^oxtreoting — (~- ST — ) — a core — a passage — two — order — the image surface 
(12) a photograph canter — reaching — a beam of light — m — a photograph center — a 
beam of light — " — — carrying out — the time — one - • order the image surface (11) - 
- two — order — the image surfaoe (12) — between — middle — a real image — image 
formation nothing — the following — conditional expression — ( — one — ) — and — (— two 
— ) — filling — thingo — being desirable , 

10riagrae<theta — o< 70 degrees —(1) 0.40 — < — S1/S< 0.9 — (2) however the include angle 
which a thetao:photograph center beam of light makes with the normal of the secondary image 
surface (12), and S : the optloal path length of the photograph center beam of light from the 
primary image surface (11) to the secondary image surface (12). and Lhe optical path length of the 
photograph center beam of light to an optical eurface who hoc the first power from S 1 :2nd 
image surface (12) — it comes ouL 

[0019] If the upper limit of oonditional expression (1) Is exceeded, it will become difficult to 
amend the keystone distortion by slanting projection. If the minimum of conditlohal expression 
(1) Is exceeded, the effectiveness of tbin-shapeHzing by slanting projection will become small. If 
the upper limit of conditional expression (2) is exceeded, projection distance will become long too 
much and the effectiveness of thln-shapeHzing will become small. IF Hie minimum of conditional 
expression (2) ie exceeded, the path of the optical clement near the secondary image surfaoe by 
the side of expansion (12) will becurue excessive, and the manufacture will become difficult with a 
ooot Hoo. 

[0020] It Is desirable to fill the following conditional expression (3) furthermore. 
40 degree<thetao<60 degree — (3) [0021] Conditional expression (3) has specified the still more 
desirable condition range of include-angle thetao. [f the upper limit of conditional expreeelon (3) 
is exceeded in order lo amend a keystone distortion and a curvature of field, many free 
ooulpturod ourfacoo will be needed, and the port cost will become high. Furthermore, since 
whenever [ aver a projection screen / Incident angle ] becomes large. It will fcm necessary to 
bend light greatly in the direction of an observer in a screen. Therefore, the structure of a 
screen becomes complicated and cost becomes high, if the minimum of conditional expression 
(3) is exceeded, effective thin shapeHzatJon by slanting projection will become difficult 
[0022] Like the gestalt of each operation, it is desirable for a page [ 1st / or more ] reflector to 



file;//O:¥Documents%20and%20SetUngs¥MEDL£N¥My%20Documents¥dPOEn¥JP-... 2005/02/08 



JP-A-2001-215412 



0/20^1 v 



have a free sculptured surface configuration* rotation which does not have a symmetry atfie of 
rotation inversion in a service area while including the aspherlc surface which carried but 
eoqcntricity to tho frco aoulpturod aurfaco configuration greatly — it is an unsymmetrical field 
configuration (the reflector uead for the geetalt of each operation has a symmetrical free 
aoulptured aurfaoe configuration to a Y~Z flat aurfaoe.). Although aberration amendment 
symmetrical with a non~shaft Is needed In slanting projection, the aberration amendment 
symmetrical with a non shaft by slanting projection Is attained at few optical dements by using 
the 1st [ or more ] page of the reflector which has a tree sculptured surface configuration. 
Moreover, it Is still more desirable to use the free sculptured surface or Lhe 2nd t or more ] 
page. Since an assignment of aberration amendment io attained at the free sculptured aurfaoe 
[the free sculptured surface close to the secondary Image surface (12)] which mainly amends the 
koyatonc dlstortlen of alanting projection by uaing the 2nd [ or more ] paw of the reflector 
which has a free sculptured surface configuration, and the free sculptured surface [the free 
sculptured surface which extracted and approached (ST)] which amends Lhe unsymmetrical 
curvature of field and the unsymmetrical astigmatic difference by slanting projection, more highly 
efficient projection optics can be attained. 

[002»] By the way, to oonotituto projootion optios only from a rofleotive mirror, it is necessary 
to make a* many mirror sides as possible Into a free sculptured surface configuration. Although 
forming with plasties generally Is advantageous In cost as for a free sculptured surface or the 
aspherlc surface. It Is difficult the aspherlc surface to form multilayer dielectric multilayers on a 
plastics side. For this reason, by the free sculptured surface mirror whiuh our isisted of plastics, 
that reflection factor becomes 9594 or less by average in a visible region. Since eeveralK of 
remaining light Is absorbed by the plastics side and becomes heat, the temperature of a 
reflective mirror will rise, Sinoo the reflective mirror made from plastics has low thermal 
resistance, by the temperature rise, a reflector configuration will deform and it will cause 
aggravation of aberration, and the fall of endurance. 

[0024] In especially the field that extracts near the primary image surface (11). and Ic applied 
near the (ST), since light will concentrate, the problem or the above-mentioned heat. Is serious 
and it is impossible to arrange the free sculptured surface mirror made from plaotioo to the field. 
In order to solve this problem, it is desirable to arrange the optical element of refractive media, 
eueh ae a plaetio lens, a giaco Ions. etc which have the aapherio surface Or a free sculptured 
surface to the field which extracts hear the primary image surface (II X and is applied near the 
(ST). If it ia the optical element of refractive media, since the transmission will be stopped to 
about 99% by the 1st page, even If It constitutes a free sculptured surface from plaotioo, the 
problem of the above-mentioned heat is avoidable. Moreover to the field which extracts near 
the primary image surface (II), and ic applied near the (ST), tho frco sculptured surface mirror 
obtained by glass molding may be arranged. Since thermal resistance Is higher than plastics, 
glass can avoid the problem of the above-mentioned heat 

[0023] With the configuration with which it extraoted as the primary image curfaoc (It), and only 
the refracting interface has been arranged between (STs) like the gastatt of each operation, the 
problem of the above-mentioned heat Ic avoidable from 0 viowpoint mentioned above. Since a 
refracting interface excels a reflector in thermal resistance, If the optical element (the plastic 
lens end glace lene which have the oophorio GUrfaoo or a frco sculptured surface) of the 
refractive media which extract as the primary Image surface (II), and constitute a refracting 
Interface between (6Ts) is used, it will become possible [ performing brighter lighting 1 avoiding 
the problem of the above-mentioned heat. Moreover, it is effective in arrangement of the 
illumination-light study system which illuminates the primary image surface (11) becoming easy 
by extracting as the primary image surface (11), and not carrying out the clinch of the boom of 
light by the refleutive mirror in this field, although It Is the field which Is spatially hard-pressed 
between (STo). 

[0076] In the configuration to extract and by which the 2nd page (Ml, M2) of a reflective mirror 
has been arranged from (ST) like the gestalt of the 1st and the 3rd operation at the secondary 
image surface (12) side, it is desirable to extract, for the let reflective mirror by the oide of (ST) 
(M1) to have forward power, and for the 2nd reflective mirror (M2) by the side or trie secondary 
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Imago surface 02) to have negative power. By just carrying out power of the let reflective mirror 
(Ml) near drawing (ST), the flux of light from the 1st refleuUvB mirror (Mi) to the 2nd refler.tJvfl 
mirror <M2) ©an be carried out with Dome convergence. Therefore, oihoc the 2nd reflective mirror 
KM?.) nan he made small, It becomes advantageous In respect of cost and the ease of 
manufacturing. Furthermore, by making negative power of the 2nd refleotive mirror (M2) since 
projection of a big screen Is attained also In a short projection distance, the whole projection 
optios can be used as a compact 

[W2/] It Is desirable tor the dioptric lens (Q1) most arranged like the geetelt of each operation 
among Lho dioptric lenses which constitute the dioptric lens group (Q1. — ) at. tha primary Image 
ourfooo (ID eido to havo forward power, and to fill the following conditional expression (4) 
T 1 7< wxbeta y/S — < -0.8 — (4). however fe: — the magnifying power of the foeel distance 
[ of the forward dioptric lens (Q1) by the aide of the primary image eurfac© (11) ] and 
betaytslantlngest projection direction — It comes out ' 
[0028] Since the light from a display devioe separates greatly from a tele cent rucksack while it 
becomes impossible to permit the color nonuniformlty generated by color composition prism if 
the minimum of conditional expression (4) Is exceeded. Uie overall length of projection optics will 
beoome large too much. If the upper limit of conditional expression (4) Is exceeded, the 
curvature of field and distortion which are generated since the power of this lens becomes 
strong too much will bcoomo oxoosaivc, and amendment will beoome difficult. 
[0029] It Is desirable to carry out by moving some optical elements like the gectalt of the 3rd 
operation about a focus. The foous by display device migration is easy Lo produce the pixel gap 
accompanying a focus in a multi-plate method. I heretbre, since H will be necessary to perform 
pixel gap adjustment to coincidence With a focus, there is a problem that working hours become 
long. Moreover, elnoe the tbouc whioh moves the whole optical system has the large migration 
member, the focal device Itself becomes large and cost becomes high. Therefore, the 
configuration which performs e foous by moving some optical elements (the optical element of 
refractive media, optical element of a reflective system) is desirable. According to this 
configuration, since the display device migration for the pixel gap adjustment in a multl-plata 
configuration and a focus become independent, a focus and pixel gap tuning become eaoy, end 
miniaturization is attained for the focal device iLself. It is still more desirable to perform a focus 
by moving some optical elemente in parallol like tho gcstalt of the 3rd operation (namely, parallel 
displacement). The migration device of a focus becomes easier by this, and cost can bo made 
ohoap. 
[0030] 

[Example] Hereafter, construction data, a spot diagram, etc. are mentioned and the configuration = 
of the slanting projection optice which carried out this invention la explained still more 
concretely. Drawing ( dxawjngj. . drawing 2 ; drawing 5 . drawing 6 ; drawing 9 - drawing 12 ) 
whioh tho examples 1-3 given as an example here are equivalent to the gestalt of the 1st - the 
3rd operation mentioned above, respectively, and expresses the gestalt of eaeh operation ehowo I 
the optical path of eech corresponding example etc.. respectively. 

[0031] In the construction data of each example si 0= 1, 2 and 3, ...) The primary image ourfooo j 
by the side of contr action (it is equivalent Lo the object surface In expansion projection.) [ II; ] j 
And the secondary image surface by the side of exparteion (it Ic equivalent to tho Image aurfaoe 
in expansion projection.) [ 12; J In the Inoludad system, It counts from a contraction side, and Is 
tho i-th field, and ri (i= 1, 2 and 3, ...) is the radius of curvature (mm) of Held si. Moreover, count 
dl (i= 1.2 and 3. ...) from a contraction side, and the i-th axial top-face spacing (mm and an 
eooentno spaoing are Indicated as eccentric data.) is shown, nickel (I* 1. 2 and 3. ...) and nul (1= i 
I. 2 and 3, ...) are counted from a contraction elde, and ehow the refraotivo indox (Nd) and the 
Abbe number (nud) Lo d line of the. I-th optical element, rospantlvaly. In addition the object 
quantity (mm) by the side of the primary image ourfooo (11) corresponding to caoh field position 
is shown collectively, and the valna and assooiated data corresponding to conditional expression '< 
of each example are shown in Table 1. 

[0032] * The field si where the mark was attaohed is the aspherlo surface eymmetrioal with a 
shaft, and the field configuration Is defined by the formula (AS1) of the following which used the 
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rectangular coordinate system (x y, z) whioh makes a plane peak point a zera Moreover, the field 
si where $ mark wao attoohod io a free ooulpturod ourfaoo, and the field configuration is defined 
by the formula (AS2) of the following which used the rectangular coordinate system (xy.z) 
whioh makes a plane peak point a zero. Aspherio surfaoe data and free soulptured surface data 
are combined with other data, and are shown. 
[0003] 

z=(c-h2)/[l+root[l-c2 and h2]] + (A-h4+B-h6+C-h8+D-h10) — (ASt) [Equation 1] 

2« (ch 2 )/[H/{l-(l+K)-cM ? }]+ 22 22 fC(a. a) •x ffl .y Il D — (A52) 

a fi 

[0034] however, the variation rate from the datum level nf the direction of an optical axis In the 
looation of z:height h — on amount and h:optioal axis — receiving — the height (h2=x2+y2) of a 
perpendicular direction, crparaxlal curvature (=1 -/radius of curvature), A, B and C, Draspherlc 
surface multiplier, K:coh!c constant, and 0(m, n):free sculptured surface multiplier — it comes 
out 

TO0351 About the field whioh carried out eccentricity to the field in which iL is iuoaled just before 
a oontraotion elde. eccentrio data are shown baeed on a rectangular coordinate system (X Y 2 

JPO an J NCI PI ar« not rtssuuhsible Tor any 
rffwiwgRR caused by ths use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. ° 

2, **** shows the word which can not be translated 
S.In the drawings, any words are not translated. 

DESCRIPTION OH UKAWJNUS 



[Brief Description of the Drawings] 

[DrsmOSll The optical-path Fig. of Hie nestalt (example 1) of the 1st operation. 

[Drawing 2] Drawing showing the optieal configuration and projection optioal-path important 

section of a gestalt (example 1) of the 1st operation. 

[Drawin g 31 Tho spot diogram of an example 1. 

[Drawing 4] The distortion Fig. of an example I. 

[Drawing 6] The optical-path Fig, of the gestalt (example 2) of the 2nd operation. 
[Drawing 6] Drawing showing the optical configuration and projection optiool-path important 
seotiun of a gestalt (example 2) of the 2nd operation. 
[ Drawing 73 The spot diagram of an example 2. 
[Drawing fi] The distortion Fig. of an example 2. 

LDrawins 9] The optical-path Pig. in the focal position (i) of the gestalt (example 3) «r the 3rd 
operation. 

^Drawing 101 The optical-path Fig. in the focal position (Ii) or the gestalt (example 3) of the 3rd 
operation. 

[GmwlOE JL1J Drawing showing the optical configuration and projection optical-path Important 

section In a focal position (i) of a gestalt (example 3) of the 3rd operation. 

EDLq^ng j ?! Drawing showing the optical configuration and projection optJcai-path Important 

section in a focal position (10 of a gestalt (example 3) of the 3rd operation. 

[Drawing 133 The spot diagram in the fooal position (i) of an example 3. 

LPrawing 141 The spot diagram in the fboal position (II) of an example 3. 

[prawlnff Iff] The distortion Fig. in the focal position (i) of an example 3. 

[Drawing 18] The distortion Fig. In the focal position (ii) of an example 3. 

[Description of Notations] 

11 — Primary Image surface 
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12 Secondary image surfaoe 

Pr — Prism blook 

G1 ~ The 1st dioptric lens group 

G2 — The 2nd dioptric lens group 

G3 — The 3rd dJoptrio lens group 

G4 — The 4th dioptric lens group 

ST — Diaphragm 

M1 The 1st refleotlve mirror 

M2 — The 2nd reflective mirror 



FT ranslation done.] 
* jSIOTICES * 

JPO and NCI PI are not rasponslhln fnr any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not retleot the original 
precisely. 

2.**** chows the word whioh oan not bo translated. 
3.ln the drawings, any words are not translated 
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[Drawing 1] 




[Drawing 21 
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